Background: Natural sequence diversity may result in under-estimation of viral load (VL) reported by commercially available tests if sequence changes are present that impair primer or probe binding. The Abbott RealTime HCV assay (RT) primers and probes target a highly conserved portion of the 5' UTR region of the HCV genome. Methods: Sequences from the HCV 5'UTR comprising the RT target region from 1092 specimens obtained from Genbank were examined. Variability was defined as the percentage of sequences with any nucleotide substitution relative to the RT primers or probe. Variants of sequences in primer/probe target regions occurring more than once (>0.1%) were identified and changes compared to the reference sequence. Thermodynamic modeling of the percent primer/probe bound at the assay annealing temperature was performed to assess potential effects of sequence variability on primer/probe binding. Results: Fifty-four individual subtypes of HCV were represented in the dataset from genotypes 1 (84%), 2 (4.8%), 3 (1.2%), 4 (3.9%) and 6 (6.0%). Perfect homology was observed in 99.3% of probe sequences, 98.7% of reverse primer sequences and 54.0% of forward primer sequences. Of the sequences containing mismatches to the reference, 45.4% of forward primer sequences represented 2 variants (45.1% and 0.3%) each containing a single mismatch, and 0.3% of reverse primer sequences represented 1 variant with a single mismatch. There were no mismatches within 3 nucleotides of the 3'end of either primer. Based on thermodynamic modeling the predicted percentage bound of either primer or the probe was above 99.9% for all variants. Conclusion: Variants containing more than a single change vs. reference in the primer or probe regions are extremely rare (<0.1%). None of the observed mismatches are predicted to affect assay accuracy based on thermodynamic modeling with RealTime phase matched cycling conditions.
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